Oxidation of pyrazole-4-carboxaldehyde oximes 2 with iodobenzene diacetate leads to dimerization of initially formed nitrile oxides, thereby offering an easy and efficient method for the synthesis of new 3,4-bis(1-phenyl-3-arylpyrazolyl)-1,2,5-oxadiazole-N-oxides (4).
Introduction
have been extensively used in organic synthesis because of their low toxicity, ready availability and easy handling. Among the various applications of these reagents, one area of recent interest is the oxidative studies of 'N' containing compounds such as oximes, hydrazones and acid hydrazides, etc. While ketoximes, 5 hydrazones 6 and acid hydrazides 7 undergo efficient oxidative cleavage to the parent ketone and acids/esters, I(III) mediated reactions of aldoximes offer an easy method for the formation of aromatic nitrile oxides which are valuable intermediates in organic synthesis. 8 As part of our ongoing programme on the synthetic utility of organoiodine(III) reagents, we now undertook the reaction of some 4-pyrazolylaldoximes with IBD. The study is particularly aimed to: (i) determine whether aldoximes containing pyrazole moiety behave like aromatic aldoximes or differently with I(III) reagents and (ii) synthesise new pyrazole derivatives of potential biological interest.
On the basis of literature reports concerning the reaction of aromatic aldoximes with oxidizing agents, namely lead tetraacetate, 9 alkali hypohalite, 8 N-bromosuccinimide in DMF, 10 etc, [11] [12] [13] it was anticipated that oxidation of the pyrazolyl aldoximes 2 might afford either nitrile oxides 3 or their dimer oxadiazole-N-oxides 4. Thus, 1,3-diphenylpyrazole-4-carboxaldehyde oxime (2a) was treated with IBD (1.1 equivalents) in dichloromethane at room temperature. A rapid reaction occurred and a yellow solid product was separated out of the clear solution within 5 minutes (Scheme 1). There was no characteristic peak of C≡N in IR spectrum and 1 H NMR data was also not in accordance with structure 3. Further analysis of the spectral and elemental analytical data concluded that the product obtained from this reaction was 3,4-bis(1,3-diphenylpyrazolyl)-1,2,5-oxadiazole-N-oxide (4a). The 1 H NMR signals at δ 9.1 and δ 9.3 correspond to C5'-H of two pyrazole rings attached at C-3 and C-4 of oxadiazole ring system, in oxime 2 the C5'-H proton appeared at δ 8.9, the downfield shift of protons can be attributed to cyclization of HC=NOH at C-4' to give oxadiazole 4. In carbon spectrum ( 13 C NMR) peaks are observed at 111.6 (C-3) and 153.4 (C-4) ppm, which are characteristic of 1,2,5-oxadiazole ring. 14 This observation clearly indicated that the initially formed N-oxides of the type 3 undergo dimerisation to give 4 and rule out the possibility of any other isomeric structure. 
Scheme 2
The pyrazole-4-carboxaldehyde oximes 2a-f needed in this study were prepared by using one-pot procedure involving Vilsmeier-Haack reaction of acetophenonephenylhydrazones followed by treatment with hydroxylamine hydrochloride and sodium bicarbonate (Scheme 3). In conclusion, a new series of 3,4-bis(1-phenyl-3-arylpyrazolyl)-1,2,5-oxadiazole-N-oxide derivatives of potential biological interest has been synthesized by a simple and efficient method employing readily available, non-toxic hypervalent iodine(III) reagent IBD. The experimental procedure involves mild reaction conditions, easy work-up, short reaction time and high to excellent yields.
Experimental Section
General Procedures. All reagents were purchased from commercial sources and were used without further purification. Melting points were taken in open capillaries and are uncorrected. 1 H NMR spectra were recorded on a Bruker 300 MHz instrument using TMS as an internal standard. IR spectra were recorded on a Buck Scientific IR M-500 spectrophotometer. Pyrazole-4-carboxaldehyde oximes were prepared using literature procedure 15 and were confirmed by comparison of their melting points with those reported in literature.
Preparation of 3,4-bis(1-phenyl-3-arylpyrazolyl)-1,2,5-oxadiazole-N-oxides (4a-4f) from 2a-2f.
To a solution of appropriate pyrazole-4-carboxaldehyde oxime 2a-2f (10 mmol) in dichloromethane (10 ml) was added IBD (11 mmol) and the mixture was stirred for 5 minutes at room temperature. The solid separated was filtered off and washed with dichloromethane. The crude product, thus obtained, was recrystallised from dimethylformamide. 
